By GARY L. RUTLEDGE and SUSAN L. TREVATHAN

RE;\L spending for pollution abate-
ment and control (PAC) inereased 5
percent in 1978, compared with 2 per-
cent in 1977 and an average annual rate
of 6 percent during 1972=77 (chart 7).
Pollution abatement (PA) spending, the
largest category of spending for PAC,
nlso inereased 5 percent in 1978 (to $24.0

New users of the pollution abatement
and control (PAC) expenditures series
should be aware that it is based directly,
of indirectly vin estimation procedures,
on survey sources, Accordingly, like
many similarly-bosed series, it is po-
tentially subject to several kinds of
error. feporling error reflects inacouracy
theoretically traceable to o survey
respondent. Definitional and measure-
ment problems faced by designers of
PAC surveys, but ultimately by re-
spondents themselves, are discussed in
“Capital Expenditures by Business for
Ajr and Water Pollution Abatement,
1973 and 1674,"" in the July 1974 Survey
oF Cunnent Busingss, Sampling error
reflects disereponey between totals theo-
retically obtainable from all respondents
and estimation of totals derived from n
snmple of respondents. A diseussion of
sampling error for parts of PAC ex-
penditures Is in  Pollution Abatement
Cosl and Erpenditures, 1977 by the
Bureau of Census, Assumpiion error
reflects inadequacy of assumptions em-
ployed in indireet estimation procedures.
Poarts of PAC expenditures are based
on information not specifically nppliea-
ble to PAC, nnd assumptions underlie
the estimating procedurs: neesded  to
utilize this information. Assumptions
are also made in the development of
constant-dollar estimates. A disgeussion
of coneepts and methods upon which
constant-dollar estimates of PAC ox-
penditures are bosed is in “Pollution
Abatement and Control Expenditures
in Constant and Current Dollurs, 1972-
77" in the February 1979 Sunver.

Pollution Abatement and
Gontrol Expenditures, 1972-78

billion in 1072 dollars); regulation and
monitoring increased 3 percent (to $0.6
billion) ; and research and development,
3 percent (to $1.0 billion)., Water PA
spending increased 9 percent; air, 1 per-
cent: amnd solidd waste collection and
tlisposal, 4 percent. Other and unallo-
cated PA spending decreased 1 percent.
These constant-dollar estimates are
shown in tables 1 and 2, with corre-
sponding current-dollar estimates and
selected implicit price deflators,

Prices.—As measured by the implieit
price deflator, prices of PAC goods and
services increased 7.4 percent in 1978,
about the same as in 1977 but lower
than the average annual rate of 8.9 per-
cent during 1972-77 (table 3). In addi-
tion to changes in the prices of PAC
woods anil serviees, the implicit price
ileflator reflects shifts in the composi-
tion of purchases of these poods and
services. Two alternative measures of
price change remove the effects of such
shifts. The chain price index removes
them in adjacent years by weighting
price changes of PAC components as in
the earlier year, and the fixed-weigrhted
index removes them by weighting price
changes as in the base year, 1972,

l. PAC expenditures are for reducing the emission of
pallutants and for the collection pnd disposal of solld wastes
by means peeepiable (0 Federal, State, and local suthorities;
they exelude expenditures for other sspects of onvirimental
cantrol such as conservaiion of natural resources ar the
protection of endangersd specios, (See “Concepiual and
Biatistica] Issnes in Developing Environmentnl Measires—
Recent U8, Experience,” by John E. Cremeans, Heelew of
I'ngnme and Wealth, June 1077, for diseussion of distinctions
between pollutants and other wasies and betwesn TPAC nnd
wiher gspeels of environmentnd pratection ) FPAC spending
consisis of pollution abolement expemditunes, which reduce
emissions direcily, plus expenditures for regulation ond
mjtoring and for resemrch and development, which lend
indire=tly to the redoction of @mistiom. Becoase dntn mre
nok avallable, the national estimates exclode expendilures
by mgriculturel business (except foediod eperalbonsd; real
ealale opernlors; private medical, begul, educstionn, and
cultural services; and nonproft organizstlons.

e R

Percent Change in Real
PAC Expenditures

Paromnt change from preceding yaar
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1873 74 75 76 77 78 Averaga
1972=77
115, Degesimant of Commems. Bueay of boomomc Ambyis Ea?

The implieit price deflator increased
at the same rate as the chain price index
in 1978 because the compositional shifts
in real spending were offsetting in their
affect on the imphlicit price deflator.
Each year during 1972-77, except 1973,
the implicit price deflator increased less
than the chain price index, reflecting
vearly compositional shifts toward
roonds that are low=priced in the sense
that their prices increased relatively less
than other PAC goods. Similarly, the
implicit price deflator inereased less
than the fixed-weighted index because
the predominant compositional shift
relative to 1972 was toward low-priced
roods.  Although PAC spending  in-
cludes spending that would be done in
the absence of Federal, State, and
local laws, the compositional shifts in
PAC purchases during 1972-78 largely
reflect the effects of laws regulating
pollution abatement and waste dis-
posal practices amd authorizing Federal
funding, Rezulations, because they
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Table 2.—~Busloess and Govermanent Expenditures for Air aod Waler Poltution Abatemant in Cureent ond Constant (1%72} Dollars and
Selocted Implicit Prioo Defntors
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heve been preferential to specific tech-
nologies, have limited the ahility of

_ purchasers to alter polletion abatemant

" pnd wasta disposal behavier in responsa
v toprica changa. There were saveral sub-

stantial compositional shifts durmg
| 1972-78.% Only one, however, had an
» appreciable effect on the FPAC implisit
i price defintor: the increass in the sharve
" of PAC spending for emission abate-
ment devices on cars and trucke pur-
chasad by consumers and buginees, n
: " Jow-priced (in the sense explained sbove)

. PAC component.

. Beal PAC spending.—Real spending
" for PAC increased §1.2 billion in 1978,
» twica the emsll increase in 1977, One-

half of the incresse in 1978 was for

" capital spending by government for

water PA (public sewer systems and
vther government enterprise fixed cap-
ital); the remeaining one-hell was for
currené-nccount spending by business
for air and water PA and collection end
disposal of solid waste (labor, materizls,
nnd services ; including those purchased
by government emterprises). Other
changes shown in table 1 were smaller
and offsetting. Bpending by consumers
for durebles for air PA (pmission ahate-
ment devices for cors, pick-up trucks,
ond vens) increased $0.1 billion. Capital
spending by business for wabor PA in-
creased $0.1 billion; offsetting this, the
corresponding capital component for air
PA decressed %0.1 billion, The largest
thanges at the finer level of detnil shown
in table 2 for business and povernment

_ expoaditures for air and water PA were
* offestting, Residentinl systems capitol
- expenditures for water PA (septic fanks

and drainage fislds, and connections to
* public sewers} imcressed %0.3 billion,
=and new plant and equipment expendi-
tures by manufacturing and nonman-

" ufacturing companies for air ond water
-+ PA decrsased $0.3 hillion.

Virtually all of the incrense in govern-

" ment enterprize capital spending was
» Jor public sewer systems, which in-
. 2 ey “Peintion Abatament and Cantrol Expeaditures In

Oanglont and Currest Dallers, 17377, in thw Fobrasry
. 1% Bumver ar CUREERT Bremess for distnogiap oo
<hanged In. real sponing during (472-77, which the campoai-
tinnt] shifly veflect. For chuaped I 1078, 305 o weak peciion
* i the preaans avliok, Tmportant Federsl Lo regninting pot-
Wulion sbatamwnt wid waste diaposal praciiess Inchadet the

% I¥iharendments to e Clsan Abe Aet, the 1072 smamdmunis

to ths Pedecal Water Polkallon Conlrol Act, Ued LT smend:

. TALS to both chede scha, nnd e Y005 Balid Wante Tl
At wnd sosodwmanly of 1070 snd 167,

L]
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Table 3, =Pollution Abatement and Control Expandltures (Total and Selected Componeniy)
in Coarrsat and Congtank (197Z) n.,lh.;., mplicit Price Deflator, snd Price [ndexes:
Percent Change From Proveding T
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crensed more in 1978 then in any year
during  1972-77. Severel factors are
vonsistent with sn ineresse in 1878 but
do not fully explain the record size: (1)
the nesd for additional treatment
eapncity for sewape from new housing
units, {2) the aveilability of Fedarsl
fands for construction of 2ewoga traat-
ment plants and State snd local funds
for eonstruction of such plants and
other public sewer system facilities,
emd (3) the requirement that sl
municipalities meet secondary treat-
ment standards by the early 1930's°
The numbear of new housing units with
connections to public sewer sysiems
incrensed in 1976 and increased rapidly
in 1977 and 1973, intensifying the need
for treatment capacity. Federal funding
has accounted for ahout hall of the
fingncing for public sewer system con-
struction in recemt years; the other
half has been financed by State oml
local governments, largely through long-

& Becopdary bestmgnt 16 Iersely IWoloxlal; boclords de
ETadn pyware to bats horwial sotstaness, Fulilc scwor ars
tarom oametat of Sewmge Lrontment pleoie, salesjon sewer,
Intarceplar pymary, pumping stotlons, sod dry wist dispodl
Clauis. UptoT5 percent feotit whak Ianemtive techndlos )
In Invelwsd} ol sxposses bor irssbment DRt comal o
can be doenced with Federal fusds; the obber fmolfuc In

pnbilla scer 1Prtams posl b Aoonoed IegEly by Btald sed
ncal governmenls.

termt borrowing. Fedaral prants for
constietion of treatment plants (see
woker PA, table 4} and State and local
long-term borrowing for public sewer
gystams and witer supply trectment, an
indicator of borrowing 0 finnncs public
sewer systems, aath increased in 1976
and in 1977, but decreasad in 1978.
The incresses prebably had s positive
offect on construction of public sewer
systems in 1978 while the decrease had
Vistle effect, reflecting a time jaz betwasn
financing and construction.* The effect:
of the third factor, the requirement to
mest secondnry $rentiment standords, is
difficult to determine. The regulatory
dendline way July 1977, but it wos
difficult to anforce, maoy municipalities
fuiled to meet it, and extensions have
besn gremted inbe the early 1980%s.
Because extensions have been on a cose-
by-case baesis, municipelities now hove
different dendlines, some of which on-
curred in 1978
Other chapges in 1978 spending are
consistent with chenges in underlying
4. The relallonahlp batween chenges in handiog and
obangos ko potic sewer ayatem constrnotion b mate eompl-
eobed Lhan annoal ¢hampes mgeeat. Mevert bk, 10 anly me
yoar during 161878 have horeasss in Federst, Btote, and

lpoal hunding been Followwd by o dedreoss In mabillc Sewier
Aritem eonaLEdation.
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current-accovnt spending by business
for air and water PA and solid waste
collection ansl disposal i3 consistent
with mereases in the coapital stoclks ror
PA und solid waste collection and dis-
possl, The increase in spending by
consumers for durables jor air PA
largely refiects an increase in the nem-
ber of new vehicles purchazed. The
charges in spending by business on
copitol account for water PA a2nd eir

not diseussed separately except Tor resi-
deniial systems capital expenditures
end new plant nmd equipment expendi-
tures for air and water PA, The increass
in resirlential systems capital expendi-
tures reflecis an increase in the number
of housing unite completed for connec-
tion to suck systems, and the decrenss
in new plant and equipment expandi-
tures for air and water PA rveflacts the
ahsencs until 1982 of major regulatory

Prospect for real PAC spending—
Anplysis of trends 1n the 7-year PAC-
zeries snd o review of regulatory dead-
linez for PA indicate continued in-

crepses in total renl PAC spending in-

1979 and 1920, with sn increase in 1970

of about 3 percent. Current-account

sponding by busmess will probobly in-
crease in absoluie terms more thon
other components of spending Jor PAC,
meransing by a similar amount in 1979

Table 4 ==Fadexyal Grants to Stare= and Loeal Governmmwnty for ¥

1
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as in 1978 end for the same reason.
New plant and equipenent expenditures
for PA will probably show the secoml
largest mcrease in 1979, reflecting an
increase in total plant and equipment
expenditures (conventiona! plant and
equipment ond thai for PA are compls-
meniary and ore often purchosed to-
. pether), Spending for povernmeni enter-
prise fixed copital will probmably decrease
in 1979, reflecting & decrease in 1978
Federal, State, anl local funding for

pullic sawer syatem construction. Other
components of PAC, together, will
probobly regizter a small incrense,

Revizion of estimetes

New astimptes of maintenance costs
for passenger ¢ars reported in EPAs
The (st af Qlean Air and Woter Repori
to Congress, August 1973 resulted in
downwer:l revisions in peisonal con-
sumption expenditures for nondurables
and business expenditures for operating

and meintaining emission eontrol de-
viees on motor vehicles ranging from
$0.1 billion in 1972 te $0.2 billion in
1977. In 1972-76 ihere wera no lnrze
offzetting upward revisions. Compo-
nentz of alr FA capital epending amil
husiness snd government expenclitures
for solil waste collection and «lisposal
ware vevised upwands 502 billion in
1977, Other revisions totaled a net
#0.1 killion increose resuliing in slmost
no neb change in 1977,



